Our study examined the relation between neuropsychological impairment of executive functions and explanatory styles, according to the Abramson model of learned helplessness in humans, in a sample of substance abusers. Thirty-eight polysubstance abusers were assessed during an abstinence period using a selective neuropsychological battery for the evaluation of the executive functions, as well as the Attributional Style Questionnaire (ASQ) for the assessment of the three dimensions of explanatory style: Internality-Externality, Stability-Instability and Globality-Specificity. Multiple regression analyses showed significant relationships among performance on different neuropsychological tasks sensitive to executive functions and characteristic cognitive styles. The results showed the performance on cognitive flexibility and response inhibition tasks is directly related to making more internal attributions for positive situations, and inversely related to the appearance of more stable attributions for negative events. Likewise, adequate performance on working memory tasks was related to development of more global attributions for failures. These results are partially congruent with the learned helplessness model and particularly relevant for the clinical management of substance abusers and the success on the treatment and rehabilitation of these subjects.
Drug use and addiction constitute complex phenomena of multi-determined etiology and individual, interpersonal and social consequences that are still, in many cases, unapproachable. From a neuropsychological point of view, these phenomena have been examined from a double perspective. On the one hand, diverse studies suggest that neuropsychological alterations prior to the drug use could predispose the subject toward it through various mechanisms, such as an excessive sensitivity to the reinforcement or failure of the impulse control mechanisms (Rogers & Robbins, 2001; Verheul, 2001) . On the other hand, various studies in the area have pointed out the existence of neuropsychological impairments that are produced as a result of drug use. These impairments seem to be associated with the cumulative neurodegenerative effects exerted by the drugs on several brain areas, and can affect the visual-perceptor, visual-motor, attentional, memory and executive functions (Fals-Stewart & Lucente, 1994; Rogers & Robbins, 2001; Verdejo, López-Torrecillas, Orozco, & Pérez-García, 2002) .
From this spectrum of functions, the executive functions are those that have generated the most interest in the past few years, due to their crucial clinical relevance. According to Barkley (2001) , the executive functions constitute models of self-directed action that allow the global maximizing of the social consequences once the immediate and delayed results of certain response alternatives are simultaneously considered.
The executive impairments produced by the drugs may generate meta-cognitive alterations that keep substance abusers from evaluating the things they do or say conceptually and objectively, resolving moral dilemmas and fairly attributing the causes of success or failure of a certain action (Piatt, Marlowe, & Mountain, 1996; Pineda, 2000) . These deficits are especially relevant with regard to treatment of drug dependence, since they can negatively affect the course of the therapeutic intervention and can lie at the root of the high incidence of relapses.
In this sense, Gunther and Lopez (1995) showed that the magnitude of the executive functions impairments was associated with shorter stays in treatment programs and a greater probability of abandoning them. Miller (1990) suggested that in clinical settings these user subjects tend to be impulsive, persistent and lacking in self-regulation. Neuropsychological deficits in inhibitory control and impulsivity have been directly linked to the occurrence of relapses (Jentsch & Taylor, 1999) . Thus, the compulsive tendency to persevere in the drug use and the high rate of relapses could be partially explained based on specific alterations in the executive functions.
In addition to these negative or direct symptoms of neuropsychological impairment, at a clinical level these substance abusers also have to face a large number of environmental demands (family, work, social) in the presence of these executive alterations. Efforts to satisfy these environmental demands in the presence of neuropsychological alterations are called positive or indirect symptoms of brain damage (Goldstein, 1952) . In this sense, Lundqvist (1995) showed that impairments in analytical-logical ability made the drug user feel inadequate and unsuccessful, while deficits in cognitive flexibility produced difficulties in understanding the point of view of others and modifying his thought pattern in resolving daily problems.
In our opinion, these positive symptoms may contribute, in the case of substance abusers, to the development of a feeling of lack of control over the consequences of their own acts, and, consequently, cause symptoms of learned helplessness to appear (Overmaier & Seligman, 1967; Seligman & Maier, 1967) . From the classic paradigm of learned helplessness, it has been suggested that the uncontrollable experiences increase the reinforcing effects of opiates due to the hyper-responsiveness of the dopaminergic and serotonergic systems (Will, Watkins, & Maier, 1997) . This proposal agrees with the neuropsychological hypotheses that suggest that biochemical malfunctions in the monoamine projection pathways may predate the use of drugs (Gawin & Kleber, 1986; Khantzian, 1985; Weiss, Griffin, & Mirin, 1992) .
On the other hand, studies based on the attributional reformulation of the learned helplessness model (Abramson, Seligman, & Teasdale, 1978) suggest that the attributional variables may be sensitive to the discrimination between the cognitive processes of users and non-users of substances. They also suggest their potential clinical usefulness as a prognostic variable of the impact of the treatment and the course of the rehabilitation of substance abusers (Reich & Gutierres, 1987) . The majority of the studies are based on the hypothesis that substance abusers present a maladaptive explanatory style characterized by ascribing external, unstable and specific attributions to situations of success; and internal, stable and global attributions to failures.
Based on the Abramson reformulation (Abramson et al., 1978) , Sterling, Gottheil, Weinstein, Lundy, and Seota (1996) showed the presence of maladaptive attributions in subjects addicted to cocaine. Likewise, the scores of these subjects on the Learned Helplessness Scale (LHS; Quinless & McDermott-Nelson, 1988) were the only predictor variable of sticking to and remaining in treatment. The study by Echeburúa and Elizondo (1988) , using a sample from Alcoholics Anonymous, yielded similar results, as it found the existence of attributional biases characterized by ascribing internal, stable and global attributions to negative life experiences. In the area of treatment, L'Abbe (1999) showed that the existence of helplessness was the only variable that significantly predicted abandoning treatment, and Klein (1998) pointed out the stability dimension as the most relevant in predicting the occurrence of relapses. Dowd, Lawson, and Petosa (1986) identified a progressively decreasing tendency to assign maladaptive causal attributions as the rehabilitation program progressed.
From the Weiner attributional model (Weiner, 1980 (Weiner, , 1985 , Reich and Gutierres (1987) found that the substance abusers perceived the causes of negative events as more stable and intentional. Regarding treatment, they showed that those subjects who perceived the causes of successes as external and unstable were those who presented less probability of a favorable rehabilitation. Gutierres, Russo, and Urbansky (1994) found that the explanatory style predicted positive changes in the psychological measurements during treatment. More recently, López-Torrecillas, Martín, De La Fuente, and Godoy (2000) showed that the drug addicts who seek treatment are those who present a more internal explanatory style for successes.
Both the magnitude of the neuropsychological impairment as well as the presence of inadequate explanatory styles have been identified as prognostic variables of the progress of the rehabilitation of substance abusers (Gunther & Lopez, 1995; Lundqvist, 1995; Piatt et al., 1996) . In the same way, the explanatory style has been proposed as a mediator variable in the rehabilitation of neuropsychological impairments in other clinical populations like traumatic brain injury (TBI) or epilepsy (Lubusko, Moore, Stanbrook, & Gill, 1994; Moore & Stanbrook, 1995) . However, very few studies have associated the presence of neuropsychological impairments with the development of a maladaptive explanatory style during the process of dishabituation of substance abusers, in spite of the fact that these impairments could act as potential stressors, generate perceptions of lack of control, and interfere with the course of the current therapeutic techniques in the field of drug addictions.
Data from a previous study (Verdejo, López-Torrecillas, Aguilar de Arcos, & Pérez-García, in press) showed that the severity of the drug use is related to the existence of clinically significant neuropsychological impairments in several components of the executive functions. Therefore, the main aim of the present study will be to determine the potential influence of these executive impairments on the appearance of inadequate explanatory styles in the same sample of substance abusers. The main hypothesis that stems from this objective is that the presence of alterations in the executive functioning would favor the appearance of inadequate explanatory styles characterized by making external, unstable and specific attributions for successes, and internal, stable and global ones for failures.
Method

Participants
The sample was composed of 38 polysubstance abusers (32 males) in the dishabituation stage, once withdrawal from the diverse drugs had been completed. These subjects were selected as they entered a drug-free treatment program. None of them were using drugs or participating in substitute ambulatory treatment with methadone or other pharmacological treatments (e.g. naloxone) during the course of the neuropsychological evaluation. Potential participants that had previously been diagnosed with any other disorder, or showed signs of any disorder from DSM-IV Axis I or II in the course of a clinical interview were not included in the target sample. Those potential participants who had been previously diagnosed with neurological disorders or HIV infection were also excluded. The participating subjects belonged to the Proyecto Hombre Recovery Centre in Granada (Spain) and collaborated voluntarily if they met the following criteria: (1) they had to be drug users; (2) they had to present a minimum abstinence period of two weeks, in order to avoid detecting the acute effects of the intoxication produced by the substance; and (3) to be literate enough to write and read, and correctly complete the tests. All the subjects signed a written consent form that verified that their participation was voluntary. We summarize demographics, quantity (daily dosing × days of consumption in a month) and chronicity (years) parameters, and abstinence period duration (months) in Table A.1.
Instruments
In order to assess executive functions, a selective battery was designed which included measures sensitive to impairments in different components of executive functioning. The order of administration was determined according to an alternation from a greater to lesser difficulty of the tasks, and depending on the abilities required for their execution (verbal/non-verbal). The following tests were used:
-FAS + Animals and Fruits: Semantic and Phonological Fluency. In the semantic condition, the user must produce the greatest number of words belonging to a given group in a certain time period. In this case, subjects are asked to produce the greatest number possible in 1 min, first animals and later fruits. In the phonological condition, the user must produce the greatest number of words that begin with a certain letter in a given time period. In this case, the participants are asked to produce in 1 min the greatest number possible of words that begin first with the letter "F", then with the letter "A" and, finally, with the letter "S". For the Spanish population there are published normative data for the population between 18 and 35 years of age (Valencia et al., 2000) . However, there is evidence to suggest that performance does not vary with age until the age of 70 (Ardila, Roselli, & Puente, 1994; Tonbaugh, Kozak, & Rees, 1999 ). -Letter Number Sequencing, Digit Span (Forward and Backward), and Arithmetic subtests from the Working Memory index of the Wechsler Adult Intelligence Scale (WAIS III; Wechsler, 1997 , TEA, 1999 ). -Stroop Color-Word Interference Test (Golden, 1978; TEA, 1993) In order to evaluate the explanatory style, we used the Attributional Style Questionnaire (ASQ; Peterson, Semmel, Abramson, Metalsky, & Seligman, 1982) . In it, the participant is presented with twelve events: six positive and six negative. He is asked, first, to vividly imagine the occurrence of these situations and, secondly, to evaluate the cause of these events in three dimensions: Internality-Externality, Stability-Instability and Globality-Specificity. A seven-element Likert scale is used, where 1 refers to external, unstable and specific attributions, and 7 refers to internal, stable and global attributions. Each dimension can be understood as part of a continuum; for example, in the Internality-Externality dimension, as the score gets nearer to 7, the cause becomes interpreted as more internal. The opposite is also true. As the score descends toward 1, the cause is interpreted as more external, 1 and 7 being the maximum external and internal scores, respectively. The test was translated and adapted to the Spanish population by Segura (1983) .
Procedure
The drug-dependent participants were evaluated individually between November 2001 and March 2002 in two distinct sessions. In the first session, neuropsychological tests sensitive to executive impairment were administered individually in the order described above. The administration of these tests took approximately 1 h and 10 min. In a second session, the questionnaires on explanatory style were administered collectively, in groups of five and with an approximate periodicity of two weeks, to the participants who had completed the neuropsychological evaluation in the previous weeks. The time dedicated in each session to the administration of these questionnaires was approximately 25 min. The evaluations were carried out in the installations of the Proyecto Hombre Centre in Granada (Spain).
Variables and data analyses
Once the participants had been evaluated, their tests were corrected and their performance on the neuropsychological indexes was classified according to the proposal by Heaton, Grant, and Mathews (1991) . This classification uses the standardized scores called T-scores, in which 50 points equals the mean, and 10 points equal a standard deviation. We obtained composite scores of the participants on the ASQ summing the scores of the appropriate items for each dimension and dividing the sum by the number of items, according to the procedure described by Peterson et al. (1982) . In this way we obtained six composite scores, one for each dimension of the ASQ (three positive and three negative), ranging from one to seven.
The aim of this study was to determine the predictive capacity of the different measures of neuropsychological performance associated with the executive functions on the explanatory styles of the substance abusers. First, we used bivariate correlational analyses to examine the relationship between the different measures of executive functioning (predictor variables), and to explore its relationship with ASQ scores (dependent variables). Due to the small sample size and the excessive number of independent variables, next we used a series of exploratory setwise multiple regression analyses, in order to get the best fitting models of predictor variables for each of the six different dimensions of the ASQ. We selected as best fitting models those with highest R 2 -adjusted value and lesser number of predictors. Finally, to check the study's main hypothesis, six multiple regression analyses were carried out using the best fitting models as predictor variables for each of the dependent variables.
Results
Summary of neuropsychological data and ASQ scores
A descriptive summary of the participants' scores in the different indexes of executive functioning (mean T-scores), and the composite ASQ scores in the six different dimensions of the questionnaire is provided in Table A.2.
As Table A .2 shows, average neuropsychological performance from this sample on tests of working memory, cognitive flexibility and response inhibition are nearly one standard deviation below the mean, while performance on fluency tasks is similar to the population mean. In regard to the ASQ scores from this sample, participants tend to perceive both positive and negative events as more internal, stable and global than in previous studies with substance abusers populations (Dowd et al., 1986; Echeburúa & Elizondo, 1988) .
Relationship between neuropsychological performance and ASQ scores
The results of the bivariate correlational analyses showed that only the Animals and Fruits indexes, r(38) = .400, P < .05, and the Working Memory and Similarities indexes, r(38) = .432, P < .05, were significantly and directly correlated. With regard to the relationship among neuropsychological tests and ASQ's scores, results showed a significant and direct relationship between Changes performance and the positive Internality dimension, a significant and inverse relationship between Stroop performance and negative Stability, and a significant and direct relationship between Working Memory performance and negative Globality (see Table A .3).
Next, we used a series of setwise multiple regression analyses in order to obtain the best subsets of predictor variables for each dependent variable. Results showed that the Changes, Stroop, and TMT indexes were the best subset of predictors for the positive Internality dimension (Model 1; R 2 -adjusted = 19.3); that a four factors' model including Changes, Stroop, Similarities and Working Memory was the best subset of predictors for the positive Stability dimension (Model 2; R 2 -adjusted = 8.9); and that the Working Memory index was the best predictor for the positive Globality dimension (Model 3; R 2 -adjusted = 1.9). With regard to negative dimensions, the Changes index was the best predictor for the Internality dimension (Model 4; R 2 -adjusted = 1.4); a two factors' model including Stroop and TMT was the best subset of predictors for Stability (Model 5; R 2 adjusted = 26.8); and the Working Memory and FAS indexes were the best subset of predictors for the Globality dimension (Model 6; R 2 -adjusted = 19.4). Finally, six multiple regression analyses were carried out. We used as predictor variables those included in the best fitting models previously obtained by means of the setwise analyses for each dimension of the ASQ. The results showed the regression function was statistically significant for the Internality-Externality dimension in positive situations (Model 1), F(1, 37) = 3.960, P < .05; for the Stability-Instability dimension in negative situations (Model 5), F(1, 37) = 4.945, P < .01; and for the Globality-Specificity dimension in negative situations (Model 6), F(1, 37) = 3.972, P < .05. For the negative Internality-Externality and positive Stability-Instability and Globality-Specificity dimensions, none of the predictor variables was significant. In Model 1, Changes performance was the best predictor variable for the positive Internality variable, showing a direct relationship with this dimension. In Model 5, the Stroop interference measure was the best predictor variable for the negative Stability variable, showing an inverse relationship with regard to this dimension. Finally, in Model 6, the Working Memory index was the best predictor variable for the negative Globality variable, showing a direct relationship with the dimension (see Table A .4).
Discussion
The results of this study indicate that the performance of substance abusers on different neuropsychological tests sensitive to executive functions impairment are related to the characteristic explanatory styles of these participants. Specifically, the performance on cognitive flexibility and response inhibition tasks is directly related to making more internal attributions for positive situations, and inversely related to the appearance of more stable attributions for negative events. Additionally, the performance on the working memory and phonological fluency tests is directly related to the appearance of global attributions for negative events.
These results suggest an association between neuropsychological performance and the cognitive styles of substance abusers in the context of a drug-free treatment program. They were predictable results, considering that the executive alterations yield positive or indirect symptoms, such as difficulties in initiating and planning goal-oriented behavior, problems adapting to the changing conditions in the surroundings, the inability to inhibit inappropriate responses or the absence of intrinsic motivation (Fillmore & Rush, 2002; Gunther & Lopez, 1995; Lundqvist, 1995; Rogers & Robbins, 2001) . These symptoms interfere with the subjects' capacity to face multiple environmental demands that appear once drug use has been abandoned, and may contribute to the patient perceiving a lack of control over his own behaviors and, therefore, a lack of continuity between his behaviors and the results they obtain. These perceptions can make the subject feel ineffective, unsuccessful and frustrated.
In this sense, we can interpret our results regarding the direct relationship between the cognitive flexibility and response inhibition processes and the Internality dimension as indicating that better performance on these indexes is associated with making more internal explanations (attributed to the subject's own ability or effort) for the successes. The important contribution of the Changes cognitive flexibility index implies that the more preserved the subject's capacity to adapt continually to the changing conditions in his surroundings, the more the explanations of his successes will focus on his own abilities, which is much more adaptive than attributing them to external sources. Several studies point to making internal attributions for positive life events as a variable associated with seeking treatment and the success of the treatment in the area of drug addiction (López-Torrecillas et al., 2000; Reich & Gutierres, 1987) .
Likewise, the data related to the Stability dimension indicate that poorer performance on the response inhibition and cognitive flexibility indexes is associated with making more stable attributions for situations of failure. The important contribution of the response inhibition performance may be particularly significant for clinical settings, since specific impairments in this component may contribute to a deficit in self-control and the emission of impulsive behaviors which usually lead to failure. It is probable that, after successive experiences of failure linked to the performance of impulsive responses, substance abusers may develop a stable explanatory style for these failures; that is, they believe that these failures will always occur. These results are especially relevant if we take into account that the stable attributions for negative situations have been consistently associated in the literature with abandoning treatment and the occurrence of relapses (Klein, 1998; L'Abbe, 1999; Lubusko et al., 1994) .
Although these results confirm our initial hypotheses and adapt to the predictions of the learned helplessness model in humans (Abramson et al., 1978) , the results regarding the Globality dimension are surprising. According to these results, a better functioning of working memory and phonological fluency is associated with the appearance of more global attri-butions in negative situations. This result could be explained by the construct weakness of the globality dimension; several studies question the existence of this dimension and propose substituting a controllability dimension for it (Higgins, Zumbo, & Hays, 1999; Joiner & Metalsky, 1999; Joiner & Rudd, 1996; Weiner, 1985) . Another plausible explanation would come from one of the classic criticisms of the helplessness model (Kuhl, 1981; Kuhl & Kazen, 1994) , according to which, the accumulation of a greater quantity of explanations in the working memory could interfere with the emission of new behaviors directed toward adaptive goals. Therefore, new studies will be necessary that use controllability as a relevant dimension in determining the explanatory style of substance abusers and that try to confirm the usefulness of the globality dimension in characterizing these explanatory styles.
It is important to note that these data can not fully explain the nature of the relationships between executive functioning and explanatory styles. The executive indexes used as predictor variables in the present study did not show significant relationships with regard to the opposite dimensions of the continuum: positive stability and globality, and negative internality. Nevertheless, different executive indexes aimed to tap abilities like concept formation or decision-making might be showed to be predictive of these dimensions in future studies. Likewise, future research of prospective nature using larger sample sizes will be necessary to determine whether the neuropsychological impairment actually provokes the appearance of these explanatory styles, or whether both factors may contribute to initiating drug use. This latter possibility seems to be supported by the biochemical similarities between the prefrontal metabolic alterations predating drug use and the dopaminergic disregulations associated with experiences of helplessness (Bechara, Dolan, & Hindes, 2002; Besson, Privat, Eschalier, & Fialip, 1996 , 1997 DiChiara, 1999) . However, the detection in different studies of the presence of executive impairments in substance abusers, and the fact that these impairments can affect the performance of routine activities in their daily lives, makes the appearance of perceptions of lack of control over their own behaviors and the development of inadequate explanatory styles in this population probable, just as has been observed in other neuropsychological disorders like epilepsy or traumatic brain injury.
Examining the association between the impairment in specific components of the executive functions and the development of inadequate explanatory styles in substance abusers has important clinical implications, due to the important mediator role of both variables in the success of therapeutic intervention. The chronological adaptation of the cognitive contents and behavioral demands of the intervention program to the possible recovery of these impaired functions, or direct intervention through specific neuropsychological rehabilitation strategies or cognitive restructuring techniques, may contribute to preventing and facing possible perceptions of lack of control and experiences of failure linked to the appearance of symptoms of helplessness. These and other specific intervention strategies generated in light of these results may contribute to increasing the motivation of the subjects toward the treatment, consolidate adhesion to it, and significantly reduce the probability of relapses. Note:Anim., Animals; FAS, FAS Phonological; W.M., Working Memory; Sim., Similarities; Chang., Changes; TMT, Trail Making Test; I/E+, positive Internality-Externality; S/I+; positive Stability-Instability; G/E+, Globality-Specificity; I/E−, negative Internality-Externality; S/I−, negative Stability-Instability, G/E−, negative Globality-Specificity. 
